Feeding and systemic D-amphetamine increase extracellular acetylcholine in the medial thalamus: a possible reward enabling function.
Acetylcholine neurons that project forward from the midbrain are known to enable dopaminergic reward functions in the ventral tegmental area. The question is whether acetylcholine might also be released in the mediodorsal thalamus for the same general purposes. Rats with a microdialysis probe lodged in the mediodorsal thalamus were allowed to eat chow for 20 min after 16-h food deprivation or were given varying doses of D-amphetamine when fed ad libitum. The result in both cases was a significant increase in extracellular acetylcholine. During feeding, acetylcholine increased to 177% of baseline. In response to d-amphetamine (2.5 mg/kg), acetylcholine increased to 184%, and with a higher dose (5 mg/kg) to 400% of baseline. It is concluded that midbrain projections to limbic portions of the thalamus provide acetylcholine for behavioral activation. This cholinergic function theoretically plays a role in enabling the limbic circuits that pass through the thalamus for reinforcement of feeding and psychostimulant abuse.